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(54) Valve assembly for heating systems and water-heating apparatuses and method for its 
manufacture 

(57) A valve assembly for heating systems and 
water-heating apparatuses comprises: 

a valve body (2) wherein a fluid inlet opening (7) 
and at least one fluid outlet opening {8a.8b) are 
defined; 

a f lowpath (9a,9b) extending between the fluid inlet 
opening (7) and at least one fluid outlet opening 
{8a,8b); 

at least one valve seat (10a. 10b) formed in the 
valve body (2) and positoned in the ftowpath 
(9a.9b); 

a shutter (6) of substantially spherical shape made 
of an elastically deformable material and guided for 
sliding movement along a substantially straight-line 
path between opposite positions whereat it respec- 
tively opens and closes the valve seat (10a,10b) by 
a respective guiding and sliding seat (5) of substan- 
tially mating shape, formed in said valve body (2). 
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Description 

Field of the Invention 

[0001 ] The present invention relates to a valve assem- 
bly for heating systems and water-heating apparatuses, 
of the type comprising: 

a valve body wherein a fluid inlet opening and at 
least one fluid outlet opening are defined; 

a f lowpath extending between the fluid inlet opening 
and said at least one fluid outlet opening; 

at least one valve seat formed in the valve body and 
positioned in the f lowpath; 

a shutter of substantially spherical shape made of 
an elasticaliy deformable material, said shutter 
being redprocable by a driving means between a 
first and a second position whereat It respectively 
opens arxJ closes said at least one valve seat. 

[0002] More particularly, the valve assembly of this 
invention is preferably, though not exclusively, intended 
for application to domestic heating systems and water- 
heating apparatuses, such as for example boilers of the 
so-called combined type. 

[0003] Throughout this description and the appended 
claims, the expression boiler of the combined type' is 
used to indicate a boiler adapted to generate hot water 
for space heating, or primary water, as well as hot water 
for sanitary use. 

[0004] The invention also concerns a method of man- 
ufacturing a valve assembly as above indicated. 

Backoromd Art 

[0005] It is well known that water-heating appara- 
tuses, and heating systems in general, require auto- 
matic valves capable of cutting off (two-way valves) or 
diverting (three-way valves) the fluid flowing through the 
circuits provided therein. Such valves are generally 
equipped with a shutter which assures the deared sen^- 
ice by opening or closing a respective receiving seat 
(two-way valves) or by alternately opening and closing 
opposite receiving seats (three-way valves). 
[0006] Throughout this description and the appended 
claims, the term fluid* used to indicate any substance 
in liquid or gaseous form ftowing through the valve 
assembly. Preferably, but not exclusively, the fluid 
referred to hereinafter is water. 
[0007] Reference will also be made, by way of non- 
limitative example, to a three-way valve, it being under- 
stood that similar considerations would also apply to 
two-way valves. 

[0008] As is known, high efficiency and reliability in 
operation of the valve are the prerequisites of a valve 



design and selection, whether it is of the two- or three- 
way type. 

[0009] To this aim. the shutter, once positioned in its 
seat, must be adapted to shut off the fluid in a fluid-tight 
5 manner, thereby to ensure that no fluid can leak out 
under working pressure. 

[001 0] This requirement is met by either achieving a 
mating engagement between the shutter and its respec- 
tive valve seat(s) by means of mating surfaces thereof, 
10 and by selecting a suitable material for the shutter. 
[001 1 ] Among the various types of valves availabi e on 
the market widespread acceptance has been gained in 
recent years by valves provided with a shutter made of 
an elastomeric material and essentially spherical in 
15 shape, which shutter is mounted at the end of a pivoting 
arm. In three-way valves, the spherical shutter is recip- 
rocated between two opposite valve seats provided 
upstream of the two fluid outlet conduits by means of an 
external driving means. 
20 [0012] A shutter of this type has the advantage of 
being self-supported, in the sense that it provides at one 
time a supporting function, given by the body of elasto- 
meric material, and a sealing function, given by its elas- 
tic properties. In addition, its spherical surface ensures 
25 low pressure drops in operation. 

[0013] While substantially achieving their objective, 
valves of tiie above type are affected by a number of 
drawbacks which have not been remedied heretofore. 
[001 4] A first drawback is related to the high manufac- 
30 turing cost of such valves, essentially due to the need of 
carrying out an accurate machining of the sealing sur- 
faces and to the need of providing precision-made shut- 
ter actuation mechanisms. 

[0015] The shutter of such valves indeed reiterately 
35 moves along a curvilinear travel path from one seat to 
the other. It follows that a fluid-tight seal can only be 
achieved if tiie shutter is exactiy positioned at the very 
centre of its seat at the end of its stroke, such that a 
mating fit witii the seat will provide the desired fluid-tight 
40 seal. This requires tfiat the surfaces be machined to an 
accurate finish, and that particularly complicated high- 
precision arrangements be made for displacing the 
shutter. 

[001 6] The manufacturing cost of conventional valves 
45 with a spherical shutter, furthermore, is enhanced by 
tiie constructional features that they should possess in 
order for the shutter to be mounted inside the valve 
body. For a truly tight fit. in fact, the shutter diameter 
should be suitably larger tfian that of the valve seat(s). 
50 This involves the need of providing a service window 
ttirough the valve for inserting tfie shutter when assem- 
bling the valve, which window must be subsequentiy 
sealingly closed with a tightiy fitting cover. 
[001 7] A further drawback of the above identified con- 
55 ventional valves is related to the high energy consump- 
tion involved by the fact that, to ensure a tight closure 
during tiie valve operation, the shutter must be held 
against its seat under a compressive force continuously 
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applied by an electric motor included in the shutter driv- 
ing means. This motor is particularly expensive, since it 
should be kept in an excited state, while the shutter is 
held against its seat, in order to ensure that the desired 
compressive force is exerted and the shut-off function 5 
duly provided. 

Summary of the Invention 

[0018] The technical problem underlying the present 
invention is accordingly that of providing a valve assem- 
bly which is simple in constaiction. inexpensive to 
make, and possessing such structural and functionaJ 
features as to overcome the aforementioned drawbacks 
with regard to the prior art. 

[001 9] According to a first aspect of the invention, this 
problem is solved by a valve assembly as indicated 
above which is characterised in that the shutter is 
guided for sliding movement along a substantially recti- 
linear travel path in a respective guiding arxi sliding seat 
of substantially mating shape, formed in the valve body. 
[0020] Throughout the description which follows and 
the appended claims, the expression 'shutter of sub- 
stantially spherical shape' erxx^nrrpasses both a shutter 
having a fully spherical shape and a shutter formed with 
one or more partially rectilinear faces but having at least 
one curvilinear or frusto-conical sealing surface. Thus, 
for example, reference will be made hereinafter to either 
a spherical shutter or to a substantially cylindrical shut- 
ter having suitably shaped, e.g. frusto-conical or curvi- 
linear, connecting portions at the regions thereof 
adapted to make a fluid tight seal. 
[0021] Thus, according to the invention, an inexpen- 
sive valve assembly of simple construction can advanta- 
geously be provided which both ensures low pressure 
drops and a fluid tight seal under working pressure. 
[0022] The rectilinear travel of the shutter in its guiding 
and sliding seat, in fact allows a simpler and more eco- 
nomical driving means to be used, resulting in a simpli- 
fied valve construction and in a drastic reduction of its 
manufacturing costs. 

[0023] In addition, the use of a spherical shutter made 
of an elastically deformable material allows to overcome 
the drawbacks associated to the need of having a serv- 
ice window for assemtrfing the shutter into the valve. 
[0024] In fact, the Applicant realised that a substan- 
tially spherical shutter of an elastically deformable 
material could be inserted into its guiding and sliding 
seat by compressing the same through one of the valve 
seats. It was fourKi that the elastically deformable mate- 
rial forming the shutter may be deformed by at least 
30% of its diameter or maxinruim cross size while still 
being within its elastic limit i e- without undergoing to 
plastic defornnations of pernr^nent character. This 
means that a substantially spherical shutter having a 
diameter of 23 mm, for example, can be deformed and 
compressed through a hole having a diameter of 16 
mm. This means that by applying a sufficient force, a 



substantially spherical shutter of an elastically deforma- 
ble material can be inserted tiirough one of the seats 
(usually having a diameter of 18 mm) without damaging 
the shutter. In this way. the valve no longer requires to 
be made with additional openings for the insertion of the 
shutter, which is advantageous tK>tii in terms of ease of 
manufacture arKi cost. 

[0025] For the purpose of tills invention, the elastically 
deformable material constituting the shutter may be 
selected from the group comprising: acrylonitrile rubber 
(NBR), polychloroprene rubber (CR). fluorinated rubber 
(FP), and ethyl ene-propylene-diene terpolymers 
(EPDM). Advantageously, all these materials are 
adapted to withstand elastic defbrnratlons of a reversi- 
ble character as the shutter is beng force-fitted Into Its 
guiding and sliding seat. 

[0026] Advantageously, the shutter guiding and sliding 
seat Is substantially cylindrical in shape and has sub- 
stantially the same diameter as the shutter. In this way, 
the shutter is guided coaxially with such seats in Its 
reciprocating stroke towards arxJ away from tiie valve 
seat(s), with no need for precision driving mechanisms 
and accurate machining of the sliding surfaces adapted 
to ensure a proper fit. 

[0027] Advantageously, the driving means comprises 
linear driving means arranged to act on a stem attached 
to the shutter, and operated by an electric motor. Such 
means are mechanically simpler and less expensive 
tiian the driving means employed in conventional 
valves. In addition, simpler engineering (less compo- 
nent parts) advantageously involves a reduced risk of 
failures. 

[0028] Also, by using a threaded shaft formed with an 
irreversible pitch thread (to be explained in detail herein- 
after), the shutter can be retained in its seat without 
keeping the motor in an excited state. Accordingly, a 
simpler and more economical motor can be used, and 
power consumption lowered. 

[0029] Finally, the use of linear driving means allows 
to achieve at a very low cost, by adopting a step-by-step 
electric motor, a modulating valve. I.e. a valve capable 
of regulating the flow rate of the fluid leaving the valve 
assembly. 

[0030] Advantageously, said at least one valve seat 
comprises a flaring surface formed at an opposite side 
with respect to an edge of sealing contact with the shut- 
ter, said flaring surface having a flaring angle a of from 
1 5" to 40**. In this way. It is possible to facilitate the inser- 
tion of the shutter into its guiding and sliding seat. 
[0031] Advantageously, the valve assembly further 
includes a plug, mounted on the valve body in a fluid- 
tight manner, wherethrough the shutter stem is guided 
for sliding movement. 

[0032] Advantageously, the plug Is effective to isolate 
In a fluid-tight manner the shutter driving means, so as 
to keep the latter separated from the water circuit. Thus, 
the electric or mechanical portions of such means can 
be serviced without opening tiie valve, that is without 
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the system having to be drained ennpty. 
[0033] According to a second aspect of the invention, 
a method is provided of manufacturing a valve assembly 
as above described which comprises: 

a valve body wherein a fluid inlet conduit and at 
least one fluid outlet conduit are formed; 

at least one valve seat formed upstream of said at 

least one fluid outlet conduit; 

wherein the method comprises the steps of: 

providing a guiding and sliding seat for a shutter, 
upstream of said at least one valve seat, said guid- 
ing and sliding seat being wider than the passage- 
way of said at least one valve seat; 

inserting a shutter of substantially spherical shape 
and made of an elastically deformable niateriai in 
said guiding and sliding seat by forcing the same 
through said at least one valve seat; 

providing a shutter driving means downstream of 
said at least one valve seat. 

[0034] This method allows to manufacture a valve 
which is of simple construction and inexpensive, by 
means of a sequence of manufacturing steps which can 
be carried out at a low cost on large-volume production 
lines. 

Brief Description of the Drawings 

[0035] Additional futures and advantages of the 
present invention will be apparent from the following 
detailed description of a preferred embodiment thereof, 
given by way of non-limitative example with reference to 
the accompanying drawings. In the drawings: 

Figure 1 is a longitudinal cross section of a valve 
assembly according to the invention, shown in a 
first operating condition; 

Figure 2 is a longitudinal cross section schemati- 
cally showing a detail of the valve assembly shown 
in Rgure 1 in a secorKJ operating condition. 

Detailed D escription of the Preferred Embodiment 

[0036] Generally shown at 1 in the drawing figures is i 
a valve assembly according to the Invention. In particu- 
lar, the valve assembly 1 is a three-way valve intended 
for installation on household water-heating appara- 
tuses, e.g. household gas-fired boilers. 
[0037] The valve assembly 1 essentially comprises a £ 
valve body 2 in which a fluid inlet conduit 3, a first fluid 
outlet conduit 4a, and a second fluid outlet conduit 4b 
are formed. 



[0038] An essentially cylindrical central chamber 5, 
wherein a mating-shape shutter 6 is guided for sliding 
movement. Is formed between the fluid inlet conduit 3 
and the fluid outlet conduits 4a, 4b. 
5 [0039] In the embodiment shown, the shutter 6 is sub- 
stantially spherical in shape, and is entirely made of 
acrylonitrile rubber (NBR). 

[0040] A fluid inlet opening 7 is provided at the inlet 
end of the fluid inlet conduit 3. and a first fluid outiet 
10 opening 8a and a second fluid outlet opening 8b are 
respectively provided downstream of the fluid outiet 
conduits 4a and 4b,. 

[0041 ] Thus, inside the valve body 2 there are defined: 

15 i) a first flowpath 9a extending between the fluid 
inlet opening 7 and the first fluid outlet opening 8a. 
which includes: the fluid inlet conduit 3. the central 
chamber 5 and the first fluid outlet conduit 4a; and 

?o ii) a second flowpath 9b extending between the fluid 
inlet opening 7 and the second fluid outiet opening 
8b, which includes: tine fluid inlet conduit 3, the cen- 
tral chamber 5 and the second fluid outlet conduit 
4b. 

25 

[0042] Near the openings 7, 8a and 8b, the fluid inlet 
and outiet conduits 3, 4a and 4b are externally tiireaded 
for threadably coupling to the ends of threaded fittings 
(not shown) of respective water circuits, also not shown. 
30 [0043] A first opening 10a is defined within the first 
flowpath 9a for placing tiie central chamber 5 in fluid 
communication with the first fluid outiet conduit 4a. 
which opening essentially forms a respective first valve 
seat against which the shutter 6 can be positioned in 
35 sealing relationship. 

[0044] In particular, the first opening 1 0a has an edge 
of sealing contact 1 1 with the shutter 6 and, at the oppo- 
site side witfi respect to such edge, a flaring surface 12 
having a flaring angle a of from 15** to 40**. 
40 [0045] Likewise, a second opening 10b is defined 
witiiin the second flowpath 9b for placing the central 
chamber 5 in fluid communication witii tiie second fluid 
outlet conduit 4b, which opening essentially forms a 
respective second valve seat against which the shutter 
45 6 can be positioned in sealed relationship. 

[0046] For convenience of discussion, the central 
chamber 5 and the openings 1 0a, 1 0b will be referred to 
hereinafter as: shutter guiding and sliding seat and: first 
and second valve seats, respectively. 
>o [0047] Advantageously, tiie guiding and sliding seat 5 
substantially has tiie same cf ameter as the shutter 6, so 
as to guide the same along its sliding movement in 
coaxial relationship with the valve seats 10a and 10b. 
[0048] The shutter 6 can be displaced witiiin said 
5 guiding and sliding seat 5 along a substantially rectilin- 
ear travel path between first and second positions 
where it closes in a fluid-tight manner the first and sec- 
ond valve seats 10a, 10b, respectively; thus, said seats 
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can be opened and/or closed, thereby opening and/or 
closing the first and second f lowpaths 9a, 9b. 
[0049] The shutter 6 is secured, by means of a pair of 
elastic rings 13a, 13b, at one end of a stem 14 which is 
guided for sliding movement inside a corresporxiing s 
bore 15 axially formed through a plug 16 mounted in a 
fluid-tight manner in a cylindrical tubular portion 1 7 inte- 
grally formed with the valve body 2. 
[0050] In particular, the plug 16 is received in a bore 
18 axially formed in the cylindrical tubular portion 17, io 
and is provided with a flange 1 9 adapted to cooperate in 
abutting relationship with an annular detent surface 20 
intemally formed in the bore 18. An annular gasket 21 is 
interposed between the plug 16 and the valve body 2. 
[0051] For easier sliding of the stem 14, the plug 16 is 
includes a bush 22 made of a suitable anti-friction mate- 
rial which is received in a respective annular seat coax- 
ially formed within the bore 18. 

[0052] An additional annular gasket 23, mounted adja- 
cent to the bush 22, provides the necessary sealing with 20 
the stem 14 to prevent fluid leakouts. 
[0053] To provide for a proper positiorung of the plug 
16, a ring 24 is arranged within a respective annular 
seat 25 internally formed in the bore 18. 
[0054] Above this seat 25, the cylirKJrical tubular por- 25 
Won 1 7 is formed with a plurality of radial holes 26 dr- 
cumferentially arranged and equally spaced from one 
another, adapted to drain the cylindrical tubular portion 
1 7 of any fluid that may have leaked through the plug 

16. 30 

[0055] The valve assembly 1 further comprises means 
27 for driving the shutter 6 along the guiding and sliding 
seat 5, which driving means is arranged to act on a 
spherical tailpiece 28 formed at the free end of the stem 
14. 35 
[0056] The driving means 27 is mounted in the cylin- 
drical tubular portion 17 and comprises an electric 
motor 29, conventionally powered by means of an elec- 
tric supply cable 30, which is associated with a linear 
actuator means 31. In particular, the motor 29 is 40 
mounted on a baseplate 32 attached to the free end of 
the cylindrical tubular portion 17 by conventional fasten- 
ers 33 (e.g., screws). 

[0057] The linear actuator means 31 connprises in turn 
a shaft 34 having a threaded shaft portion in threaded 4S 
engagement with an internally threaded metal core 35 
which is placed within the vyrindings 36 of the motor 29 
and rotated therewith. This rotation is guided by a roll 
bearing 37 mounted at the top of motor 29. 
[0058] In a preferred embodiment the threaded por- so 
tion of the shaft 34 is formed with an irreversflDle pitch 
thread. 

[0059] The shaft 34 is provided at its lower end, with a 
fork head 38 adapted to removably receive tiiereln the 
spherical tailpiece 28 of tiie stem 14, so that the stem 55 
1 4 can be joined to the linear actuator means 31 . 
[0060] Advantageously, the coupling of the stem 1 4 to 
the linear actuator means 31 is of a reversible type: in 
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fact, for releasing the stem 14 from the fork head 38, it 
is sufficient to laterally pull the spherical tailpiece 28. 
[0061 ] The motor 29 and threaded portion of the shaft 
34 protrucfing out of the cylindrical tukxjiar portion 17 are 
advantageously protected by a box-type cover 39 snap 
fitted onto the cylindrical tuljular portion 1 7. 
[0062] The operation of the valve assembly 1 
described above allows to selectively deliver the fluid to 
the water circuits associated with the first and second 
f lowpaths 9a, 9b. 

[0063] Assume fbr simplicity that the fluid is to be 
delivered to the water circuit associated to the f lowpath 
9b. in this case, the shutter 6 would be positioned to 
dose the first valve seat 10a and cut off the first flow- 
path 9a (see Figure 1). The incoming fluid to the valve 
assembly 1 through the fluid inlet opening 7 will then 
flow alor^ the second f lowpath 9b and through the sec- 
ond outlet opening 8b to the second water circuit asso- 
dated therewith. 

[0064] Assume now that the fluid is to be delivered to 
the water drcuit assodated to the flowpath 9a For this 
to take place, the shutter 6 must be shifted to a second 
operating position, such as that shown in Figure 2. 
[0065] In this position, the shutter 6 will close the sec- 
ond valve seat 10b and cut off the second flowpath 9b. 
The incoming fluid to the valve assemt)ly 1 through the 
fluid inlet opening 7 will then flow along the firstf lowpath 
9a and through the first outiet opening 8a to the first 
water drcuit associated therewith. 
[0066] While moving from the first working position to 
the second, the shutter 6 travels along a substantially 
rectilinear path within its guiding and sliding seat 5. 
[0067] The movement of the shutter 6 Is acconnplished 
by exciting the windings 36 of the electric nrtotor 29 with 
a supply cunrent This excitation current generates a 
magnetic field which rotates tiie metal core 35, which 
induces in turn a translation movement of the shaft 34, 
the threaded portion of which is thread-engaged in the 
core. This results in a vertical translation movement of 
the stem 1 4 associated to the shutter 6. 
[0068] By reversing the current flow through the wind- 
ings 36, and along therewitii, the direction in which the 
metal core 35 is rotated, the direction of the shutter 6 
translation movement can be quite simply reversed. 
[0069] The valve assembly 1 desaibed in the forego- 
ing can be manufactured by the steps of: 

providing the guiding and sliding seat 5 for the shut- 
ter 6 upstream of the valve seat 10a, said guiding 
and sliding seat 5 having a width wider than that of 
the passageway of the valve seat 10a; 

inserting the shutter 6 into the guiding and sliding 
seat 5 by compressing the same through the valve 
seat 10a; 

providing the driving means 27 for the shutter 6 
downstream of the valve seat 10a. 
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[0070] Practical tests have shown that the shutter 6 
can be compressed through the seat 10a by applying an 
appropriate force and without damaging the shutter 6 
nor the seat. 

[0071] Thus, for example, a substantially spherical s 
shutter 6 having a diameter of about 23 mm can be 
inserted into the guiding and sliding seat 5 by com- 
pressing the same through a valve seat 10a having a 
diameter of about 18 mm (these being usual values in 
the art), without departing from the range of elastic io 
deformation of the rubber which forms the body of the 
shutter 6. 

[0072] The operation involves application of a force of 
50 to 80 kg by a suitable pusher, e.g. one operated by a 
conventional hydraulic cylinder. 75 
[0073] Conversely, since the working differential pres- 
sures designed for the valve 1 would amount to less 
than 1 bar -meaning, for a seat having a diameter of 1 8 
mm, maximum working forces of less than about 2.5 kg, 
that is largely smaller than said compressive force - 20 
there exists no practical possibility for the shutter 6 to 
jam within, or even worse, extrude through one of the 
valve seats 10a, 10b. 

[0074] The numerous advantages afforded by the 
valve assembly of this invention can be readily appreci- 25 
ated in the light of the foregoing description. 
[0075] A first important advantage is that the rectilin- 
ear movement of the shutter within its guiding and slid- 
ing seat allows to use simpler and less expensive 
driving means than those used in conventional spheri- so 
cal shutter valves, thereby simplifying the valve con- 
struction as a whole and drastically cutting down 
manufecturing costs. 

[0076] Furthermore, the use of a spherical shutter 
made of an elastically defbrmable material, besides pro- 55 
viding an adequately tight fit and low pressure drops, 
allows to overcome the drawback associated with the 
need of providing a service window for mounting the 
shutter inside the valve. 

[0077] Also, the shutter reciprocation is guided 4o 
between the seats coaxiaily with the latter, and no pre- 
cision driving mechanisms and accurate machining of 
the sealing surfaces are required to ensure a properly 
aligned fit. 

[0078] The shutter, moreover, can be held against its 45 
conesponding seat without the motor having to be kept 
exdted. This allows to use a simpler and less expensive i 
motor and to reduce energy consumptions. 
[0079] In addition, by using linear actuator means and 
a step-by-step motor, it is possible to manufacture a so 
modulating valve at a very low cost. 
[0080] Finally, the shutter driving means are structur- 
ally separated from the water circuit so that the electric 
or mechanical portion of such means can be serviced 6 
without opening the valve, that is, without emptying the 55 
water circuit in which the valve is incorporated. 



Claims 

1. A valve assembly for heating systems and water- 
heating apparatuses, comprising: 

a valve body (2) wherein a fluid inlet opening 
(7) and at least one fluid outiet opening (8a.8b) 
are defined; 

aflowpath {9a,9b) extending between said fluid 
inlet opening (7) and said at least one fluid out- 
let opening (8a.8b); 

at least one valve seat (10a, 10b) formed in 
said valve body (2) and positioned in tiie flow- 
path (9a,9b); 

a shutter (6) of substantially spherical shape 
and made of an elastically deformable material, 
said shutter (6) being reciprocable by a driving 
means (27) between a first and a second posi- 
tion whereat it respectively opens and doses 
said at least one valve seat (lOa.lOb); 
characterised in that the shutter (6) is guided 
for sliding movement along a substantially rec- 
tilinear travel path in a respective guiding and 
sliding seat (5) having a substantially mating 
shape, formed in said valve body (2). 

2. A valve assembly according to Claim 1 , wherein the 
guiding and sliding seat (5) for the shutter (6) is 
substantially cylindrical in shape and has substan- 
tially the same diameter as the shutter (6). 

3. A valve assembly according to Claim 1 , wherein the 
driving means (27) comprises a linear actuator 
means (31) arranged to act on a stem (14) attached 
to the shutter (6) and operated by an electric motor 

(29). 

4. A valve assembly according to Claim 1 . wherein the 
shutter (6) is made of a material selected from the 
group comprising: acrylonitrile rubber (NBR), poly- 
chloroprene rubber (CR). fluorinated rubber (FP), 
and ethylenepropylene-diene terpolymers (EPDM). 

>. A valve assembly according to Claim 1. wherein 
said at least one valve seat (10a. 10b) comprises a 
flaring surface (12), formed at an opposite side with 
respect to an edge of sealing contact (1 1) with the 
shutter (6), said flaring surface having a flaring 
angle (a) of from 15° to 40**. 

. A valve assembly according to Claim 1, further 
comprising a plug (16). mounted in a fluid-tight 
manner inside a cylindrical tubular portion (1 7) inte- 
grally formed witii said valve body (2), where- 
tiirough the shutter (6) stem (14) is guided for 
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sliding movement, said plug (16) being adapted to 
isolate in a fluid-tight manner the driving means 
(27) of the shutter (6). 

A valve assembly according to Claim 3, wherein the 5 
linear actuator means (31) comprises a shaft (34) 
provided with a fork head (38) adapted to remova- 
bly receive a spherical tailpiece (28) formed on a 
free end of the stem (14). 

10 

A method of manufacturing a valve assembly for 
heating systems and water-heating apparatuses of 
the type comprising: 

a vafve body (2) wherein a fluid inlet conduit (3) is 
and at least one fluid outlet conduit (4a. 4b) are 
formed; 

at least one valve seat (lOa.lOb) formed 
upstream of said at least one fluid outlet con- 20 
duit {4a.4b); 

wherein the method comprises the steps of: 

providing a guiding and sliding seat (5) for a 
shutter (6), upstream of said at least one valve 25 
seat (lOa.lOb). said guiding and sliding seat 
(5) being wider than the passageway of said at 
least one valve seat (lOa.lOb); 

inserting a shutter (6) of substantially spherical 30 
shape and made of an elastically defbrmable 
material in said guiding and sliding seat (5) by 
compressing the same through said at least 
one valve seat (10a,10b); 

35 

providing driving means (27) for the shutter (6) 
downstream of said at least one valve seat 
(lOa.lOb). 
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